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§^S:>I1 MAH.Pyeong Soo 

[^ei^^Sim] 610829-1481310 

[^^eis] 305-340 

i^^} CHSS^AI ^^=P- £SS 391 3S 201S 

[^^] KR 

o\m^ (ei) 

V\^m^^] 20 S 29,000 ^ 

[:'^<:l^ss^l 2 s 2.000 si 

0 a OS! 

[^A^S^S1 6 1^ 301.000 S! 

332,000 S! 

[^^3^ 166.000 S! 

IS¥AiW] 1. fi^^Ai- SA||Ai(£S)_1S 
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i:Hl2-Bl# ^^S. tilcliL C]^!^ ^Sl^el ^^JL^^O] ^Z^^ ^ OX^^ 0.310^ 

^^-2.^ ^^^m ^o^^'^l ^tb ^ ^^^<^1^i^ ^^11^ nfl^LS. 1:^32). cf^o^ uflH^ 

1:^^^ ^^-^ ^-^S^ ^4>^jol ^^l3rH, ^-S. ^llS-S^S] cflolBl oi:g.^ 

^-^ i3]l2.E^oilA-l 11 c^AV^ ^^^^o.S'^ A^^g^o.^ MPEG-4 

£ 3 
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<^1* ^^I'Hl^H^ -i-^^ ^# {METHOD FOR DETECTING MOTION IN MOBILE DEVICE} 
i 1^ MPEG-4 ^S.7]b] 7m^9l ^^^^ M-^'di 

£ 2a ^ 3£ 2bfe MPEG-4 ^]^j9l <^Jiel#<Hl rc)-^ ^j^o;] o.^ci wj-A^^ ^ 

£ 6^ £ 5ofl>H i:'flas. l-^s^ -i-^^<^l ^ils. ^13^ ^ 

£ 7a ^ £ 7b^ ^ ^^^Sl ^Aloijofl ttl-^ -g-^lo] «J-^<^l^i 7>S y^^ui). x-flS ttj- 

£ 8a ^ £ 8b^ *>M-^ nilHs M.^o^ 0.^0] SAD ^*>^ 5z).^^ M-Bl-^a 
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#2: ^tt nfl^^ ^^js. q.^^ -^^^ 

£ 10a ^ £ lOb^ ^^-^ ^^^1 [-16,15]^ ^-i^ ^^<^l^i -^V-g-tb «l5l7> %i- 

MPEG-4 wii^^ -^:£7i# ^^^oji 9X<^^^ Hi 1=1^ <a-^si §^ -^^^ ^>^i*m ■a-^'a ^# 

MPEG-4S.A-1, ZL 7l^ £ lofl H]-<4 :y-ol, <g«l- Wlc^itHlA-] A>-g-Sl^ ^ 

^s.s^^ii)s^ <a^si sj-^^m ^^si-^(2)s. 9X^^. t^'a^tb -g- 

<13> o] <y:JiEl§^ ^^jif Al^Hl T:fl*V ^^^1- SJ-^^V^ ^:?]: ^^^1-71 

^ ^^^(DCT/IDCT) ZLS^Ji ^^7.}^ J2f^Jol A^^cf. atb, 
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"E-^^] cfl^V oj-^^ ==^^*>7] ^^^i^ ^^<a -g-aloj ^^^^ o]:^ 2)-Tgo^ 

MPEG-4S1 -g-3i<y ^#^(10)^ ^^^1 ^ ^(access) ^ i^lS-el 37] # 

S. *}<^ MPEG-4 ujul^ «-:£7l ^i^6\] <^^^^ nl^cf. ^3i<a ^#^(10) 

^ Hl^^V^^ ^ ^^^Hl^i^ PH5ll'y<^l ^^tbcf. PHe|l<ac,fl cflt!: 

(10)5] -^^^ i 2aofl iEA]^ ti]-sq. ^o], o]^ Hefl^(t-l)2f 5.efl<a(t)^S 

^. ^7] -§-3]<a ^#^(10)^ ^7fl H5fl<a^ nfl3.S «oii tfleflAi o]^ ■ 

^>^(MSE : Mean Square Error, o]^} 'USE'^ ^cfl^^V ^^'^(SAD : Sum of Absolute 

Difference, o]^} 'SAD'e^- ^) ^V^^l^CMAD : Mean Absolute Difference, o] 

£ 2a ^ £ 2b^ MPEG-4 ^]^Sl ^Jl^^d\] 14^ 7]^2] <y ^ 

-B-^>i^» Hlt:]-^.^ ^e11<a 5UV£7l- -l-^^ >a-^*l 14 

'l}-^^^^ ^IS-Sl^ -§-^<^1 ^fl^ tills. oil cll<^lE-l# x-1^^ ^ 

o^olA-l ^l«- nllS.el# ol-g-^Vi^. ol^q. ^ol T^lS-Sll- o]^^ ^-foll^ ^£7> WV 

HS.><flA-loll Hl^ll D11S.B101 ^i7l- ii^^i Al^Efl ^:£oll 7;\^}7} ^Olufcf. £Etl:, ^ 

^ x^llaElSl ^al» <ao.7los., ^AAl§>^ o]^ 

^lofl^ ^7] ^^^^ al-g-^l-7]7> olBl^Cl-. 
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<i6> £ 2b<^l £ 2a<^lAi ^4^^ ttj-^o^ ci-^^ a.^^>7l o]^ 

(double buffering)^ ol-§-W. w^sjI^^ jL^fai o.^ ^l-§-^>7l ^^flA^^ ^]3.^ 

cflolE] o]:g.oil HS-^il^iol tb^o] DflS-S] ^eCDMA : Direct Memory Access, 

<^1^> 'DMA'el- ^) ^-g-slo^o) ^tzf. :5r].q.o) nfla^ ^^o] nfl , :£ 2b^ ^ 

^ Kbuffer D^ll y^^^Jr^ Hel]^* A>-g-sr}ji. o]s>\. ^^d]] DMA# c)l^^>c.^ i 2b^ 
2(buffer 2)<^1 ^S^flA-^o^ ^^^<=>] He^l^l- ^S^>^ ^^flSS. 1-^<H1 

tfl^ -g-^<y ^#0] ^^£1^, v].^ uflHS ^s.o]] tfl^ ^3]<y ojpl DMA* <^l-§-SflA-1 

^l-^^ cf-§- Hefl<y^S>^ -g-2^<y ^Ell- #^cj-. 

£ <?]^ ZL -§-^0] ^i-x:^. 4e^-^i, <^1^ ^^£7> 

^ MPEG-4 tilc]^ -^J:7l^ <y-^ ^^^V7l ^^fl^i^ <a-^ Al:7> |^n> o}Vi^ 

<18> 7]^d\]^ -g-3]<a ^Ei» trfl, oflie^o^ ^^q. ^yjcifl ^iJ^lo^o] i^ls. 

^^-11 ojnl;;;]!. s.^ ^i^^VJl, ^ Sefl^ MSE ^ SE^ SAD ^ tijil^l-^^ 

-i: ^^]» «]EiS. *>^rf. nem, -g-^^ ^J-^l<^l^i^ ^rf Jl 

AV-g-o] ^^^cf. sq-^ ^S.el«:>ll <^1t:'1^1# X-1^*>ji o]^ A>-§-^>^ ^S.^ 
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<19> ^ ^Vx^o. A^i^^V ^eflo^ 7l#^ Sfl^^>7l ^ ^-^^-^1 , ^]S.^% 

S.^■^^S. sr>oi MPEG-4 altq^ ^^7l7> b:]-^ o]:^ cl-^ ^^Hl^lo^ -g-:s)<a 



. (a) ^fM-^ Hefl^yoi] cfltb 1:^. cj-^o^ 7].^ ^ ^^^^o;] 7^^^ ^§>JL. nflaS 1-^ 

^^s^ 7>5.sl- A-fls.^ 3.7]% ^7l5}-^>^ ^^1; (b) Hefl^d^ ^ilS cflo] 

*S^>^ (d) ^s. ^^^^ ^^o\] cfltl- -g-^'y ^#<^1 ^^s:>ji, A-fls. 

1-^<H1 tfltb ^#^1 ^-f , nflaS 1-^ AflS^ H711- ^7l5l-Al^lJ7 

7>s «J-*j=^ wlsio^ ^^1^ «y^l-o.;eAl7l^ ^, (e) 7>s. «oHt ^s. a^^Jloil. cflt!" 
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<22> £ 3^ ^ ^^]<^M o]^ ^^l<^1^i^ -g-^^a ^# ^^^o] ^-g-sl^ ofl 

sflAi z]-z]-o^ DflHS. ^s.o|i ici-s <^^(11, 12)^ Sa]^ w>S>|- :^ 

<=>], ^^fl Hefl<yo^ ^^*>^ t^BB.^ cflsflAi '^^'HlA-l^ 1^12.5^^ 1: 

^<^1 <=>] ^^ '^^<^] ^ISe^ 1-^(X/Y)* 3^1 7l 

*>^. 1-^ ^^!^ 3^171^ ejlojEi^ 7SAi§].7ll ^t]., o.^^, ^ ^^oilA-l 

^ ^12.S] 1:^^ 7llA>-g-§>3i ^Atl: ^]S.^ 1-^^ Hl3Eloil ^-I^^H ^12.21^1 

<23> £ 3ofl £Al^ w>5q- ^o], ^ ^t^o^ ^^]<^M i4€- <^1^ ^J-^l<^lAi^ -g-;sioj 

^# iJ-^ofl^i^, 1^^121 a7l» #0]^ cflAlofl tf|5Elol 7fl>-^ :^^A^ 7]^$] o]^ 5J) ^ Wj- 
^<^l-^i Af^S]^ 1^12.51^ S711- 2]-^ tfl-^ Jl^V^^S ^>-g-^>^ ^ 

cg^^ *VM-^ ^)\3LS. l-^cHl cfltb -g-^^J ^# Alofl 97llS^ nflHS ^s.ol Aj-g-S] 

<^1^^ 37fl^ nilHs 1:^^^ T^lS-e^ ol-^Al^ ^3]oj :^^o] 7>^§>cl-. 
<24> A, B, C. D<^1 cfltl- oflHS. Cfltb ^^"y ^#0] nfl, 01:^3.7]^ 

2 4b<^l ^lAl^ w>sq- ^4. 7l^^ A>-§-^i-^ ^-f<^l^ tH5Jl Kbuffer 

1) ^ t^Jil 2(buffer 2)» z^-z^- ^ ^i^^ Al-g-s:}^.^ 97]\9] nfl^^ M.^o]] 4^ 367fl^ nfl 

3S ^o]B\ o]^o] ^A^^uf. ZLS1M-, ^ ^^ollA-1 ;«)lo>^ ^^H^S]^^ ;g -fofl^ 187fl 

^ 1-^^ C^lojEi o]-^o] o^o]^ 7]^^ «J-^oll W] sfl z^]o]b\ o]^^^ ^wVo.^ #o]ji 
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S. ^ ^cf. nflHS. 1-^^ 7ll^7> o] i-o^ dlolEi olJ^wi^ i:-] 

^^}^^^ 1/3^ ^^tlrcf. ^. ^^^1 ^)\3.S. 1-^ 711^1- NoleV t}^, o]^ n\j^o:\ 

^-f<^l^ N*9ol ^:g:Hl3JlSl ^-fc^l^ (N+2)*3<^1 

<25> £ 3ofl -g-^joj Hefloj ^^oflAi jiB^^V^, £ 5^ SA]^ a]. 

7l-^sr>cf. £ 5^ (c)^ i?i7^ -g-3]<a tH^l^ tijojB^ 

^ :£ia<^H, £ 5^ (d)^ 7>S«o^^o.^ -g-^oj ^sj^ nfl^ 

^oj ^^|.^ ^^^^ o^^^^ q-Ef^irl-. 

<26> q-^o.^, £ 65q ^A^£» ^ ^^2] ^^]<^]o\] nj-^ o]Jg- ^^loilA^o:! o. 

^. Sefl<a<^l cfl^ll -g-^<a <y:JlEl#ol A] 1^(8110), ^ ^ell^yoil cfl^ 

DflSS. 1-^ cfo^^ 7>^ ^ /^l^o^ 711^1- Hefl<a2^ 7]-S.(Width)2l- 4S.(Height)^ ^€ 7fl^ 
^*>J1, DflHS. -i:^ ^^S] 7>S.S!l- ^7l^^ -O'^S. ^^t!:4(Slll). Hefl 

^]^^ ^-flS Al^j-^oflA^^ o.^ 3711^ nflaS. Ir^-^S. B^S] 

37fl(P[0]>[l],P[2])l- i^l^ c-llolEl^ 7>;^2f xfl^ DilS-elofl ^i-^mS112) . 

37^3\ ^S^^ ^7fl H5ll<y^ ^ u^3.S. <^ ^ o] S] . o] ofl nj-ej- ZL ofl 

3^ -ir-^ofl cfl^ ^3]<y ^^o] ^s|^cV(sii4). ^*>^ *>u|-sl ufl^S. ^^<^] cflSfl ■g-3i«y 
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DflHS. <^7l-^H^mc1-(S115). n tiflas ^^o] ^efloj 

^ ^1ls.«J-*J=^l cflt!: ^>^1^ nfla-S- l-^-?!^! ^<yt!-^-(Sii6). '^-71 ^;^1(S116)<^1>^^ ^W3.s. # 
■^^1 ^efl<y2] ^■115-«J-^<^1 cfltb i^V^l^i- ^flSS. l-^o] oi-u]^, cf^ >^ilS«<J-^^ 
-i:-^^ -g-^ioj ^*S5l-7l P[(^-1]S.«J-*J=^ °flaS. 1:^ ^+2)%4] ^^js^ B^^lofl #2: 

37fl^ Tiflas 1-^ cflolB^l- ol^A]^rf. ^;^l(S116)«Hl^i ^S. 

Al^lJl 7>S.«J-^^<=>11 ^(Row)^ ^VM- ^^>*HA]^i:f(S117). o]^]^ 7>S«o^^^ l-^o] 

^^](S118)o1lA^ 7VS«j-^sl ^^<y ^%o] ^7] ^;^1(S112)S. ^^*H -S- 

31 <y toel^^ n^^S^}^. ^7] ^;^l(S118)<^lAi 7>S.«J-^s1 ^^^^ :^%o] ^^s) 

<a::iis]#<^l ^^^cf(Sll9). 
£ 5^ (b)<Hl^ifi|- ^o] 7>S«J-^^ l-^oil tfl^ ;g#ol ^-f<Hl^ ^ 

71 £ 6<^1 ^A^_£o]lA-l a:\]s. 7l-S.wj-*j=oil cflt!: vfl-g-^ Ais. a>^^ ^^tb 

48*16^ Hfl«i^ n>s.ol ^|.q-oj ^>^^^>J1 Z)- ^^^J ^#ol <^o^i^ nflnfcf ull^ ^}vJ^o][ 

no]B] oj^o.^ ^l-ufo^ -l-^oj ^E-1# ^ o;i^s. 71-S.yj-^^ ^4-<^l^ 16*48^ 
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<30> £ 8a ^ £ 8b^ [-16.15]^ ^^^5^^ ^^}^ ^ms. l:^(Pc)<^l cfl 

^ ^Afl c:§<^(ll)( P,ef[x-1], Pref[x],Pref[x+l])^ M-H^-^fljl SX^ . ^ ^^3.S. 

^A>£ SAD* ^*>^^ ^ 7fl^ tH3l<Hl ^^$1^ ^^7> Si^JE.^ o]<Hl cfl^ Ji^7> ^o1<^> 
4. ^, £ 8a<^l w>^4 ^^1, ^^'a (i,j)<=^l -B->^>-£ SAD^ 13a^ SADi^l- 

13b^ SAD2^ ^^S. ^*fl^H, -g-^^d SADi^ SAD2^ <^]-2fl^ 

14 ^4. 



<31> 



0< 7<16 2!8feDH3£lS0|Prt((x-1)%4)2fP^(x%4lAP0|l)ll^fflB(lII 

SAD,= '2 \PAk][i]- P„^[(x-\)% A][k + J][t]\ _i3(a) 



15 15 



LS>tD,= 2 Z K[*^t^l-^"/b%4][^-(15- <3(b) 



16 < y < 32 gefe 0|3S t^OI P^[x%4)2f P^[(x*l)!t4j AtO|0)| gmftQI 
S^Z>, = 'f' f |fJ^][/]-P„/[*»/o4][*+ y][/]|. - 13(a) 



Jfc=0 /=0 
15 15 



•-^^^2- Z Z ^./[(^+ 1)% 4][^ - (15 - ;)][/]| .......13(b) 

P[(x+2)%4]^ Hl3J]ofl 4^ Dl]3S. ^s.cHi ^tb -i-^^a §>M-S1 131 3J) i:HlolBl7> o]:^ 

oj^o^ tjla^^q. ^].i^7i. ^o] -^^(e)-:"! ^^^^cf. 

<33> i£ 8h^]^-]^ 7>^«j-*J: ^3]<a ^#<^l.^i£ cfltt SAD «ol-<^^ £ 

8a^1>Hsq- -^A>«]- w^v^oicf, o] nflo^ sAD ^^>^ ^ <5>efl^ 25^- 7}S. 
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'^^^ 0<i<16 Smfe-0||3Sgao|P^[()M)%4li!fP^[x«4] AtO|CI|g»)&(t|| 

SAD,^ Z Z'kc[*^][/]- /'../[(^ - 1)% )]| •• 

Jfc - 0 /- 0 

5^^2=Z Z kc[*][n- -P,e/[*'/» 4][*][/- (15 - i)]| 14(0) 

Jt-0 /-l5-i 

16 < / < 32 g^c^^DHBSl^Ol Pre,(x%4l2FP„,[(x*l)%4l AFO|01|g-XHt ^ 

^^^1 = I ^.,/[^% 4][^][i+ /]| U(a) 



it-o /-o 

15 15 



^^^2=Z Z -P„/[(x + 1)% 4][*][/- (15 - - u(b) 

<35> ^ <^loilA-l^ ^^^^^^ [-16.15]<^1 i:fl^^i ^^^^^cfl, -g-3]<aol <^>^o:) ;g o. ^ 

^. tHsjo^ oi^^o] oj^ ^vq-o^ ^^<y ^^o. ovqe^., -7llsl -g-3]oj ;g#(x,Y) 
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<37> ol^v A^^^ H].c^. ^ ^vx^oil i4€- ^J-'^o] ^^51^, ifl^ 

<38> ol^^o.^ ^x^^ a. ^vi^oii ^^^HlA^o;! ^;s|o^ wj-i^ ^^^^^ 
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(a) *>u)-Sl H5il«a<^i cflt!- oflaS- 1-^ ^^S] 7>^ ^ 7fl^» ^*>^. DflaLS. 

^S. cj^o^ 7|.^5q. 37-|^ Sj.^].^ cl-:^!; 

(b) ^5ll*a^ -^^^ i^Y al3Jl 

(d) ^-flS- 1-^ tH5il<^l -g-^^y ^^51^^x1 :^^5^>J1, 4s ifJ-^J: 1: 
T:fl^ -g-^<y fi}.^^ ;g o.^ cj-^o] ^^^^o] 3^7] 3,7] 7] 7>S. 

(e) ^^ Hl3^ofl cfl^V -g-3]oJ ^^o] ^^^JL, 7}S. 1-^ 
oil i^tt -i-^^ ^#<^1 c]-;^] (5)^ ^H^><:>^ H ol^o) c1.7j]§ ^ 

2] 

^7] ^:^] (d)^^^ ^s. -g-3]<a ^#01 ^-foii^ s^tn 
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31 

^12-*J-<H1 ^^A^, 

^1-71 %<g^V^ nfls^ ^^o^ ^^7> 37)1 ^ , nfl^S. ^ + 2) % 

I^^^J- 41 

^11%H1 Sl^^i, 

a-Afl ^^o] [-16.15] <a ^4-, ^S. 48*16^ tifl^^ ^A^^>J1 7}S. 

16*48^ Hfl'iS ^lsr>o^ ^o]B\S^ o]^X\ ^s-^^i-ji, z^z^o;) tf|3Jl7> ^«:Wl5J|7> S]^^ 

^m}^ ^^S. ^s^H, SAD tk-^ T^^V^c-fl o^o^ 

(i,j)<Hl tc)-€- -H-^l-S^- 

51 

^ll*oHl 9X^^^. 

^^o] [-8,7] 'a ^-f , Ails tiJ-^tcHl irflsflA^^ 32*163] ti^S. ^^^^rVja 7>S«J-^ 
cfl«fl>^-]^ 16*32^ a1)<iS. tllolEi oi:^Al «.s.^s:>ji. 
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^ ^^y} ^^^^3^71- %<^^-^ ^^^M ^k^S. ^^>t^, SAD ijt 

-i: ^*>^t11 9X<^ (i,j)<=il tt]-^ -a-^>£# ^B:>^ 



^^o] [-16, 15] oil cflt!- H7lsq- oXo]A^ ^^z^:^o] 



23-17 




105^^330080117 



■^ 'a^V: 2003/11/28 



[£ 11 



1 



1 



- CAE 






[ 4 


f«=== 















buffer! 



buffef2 



23-18 




30080117 



■^ ^;^>: 2003/11/28 



is. 3] 




4a] 



bufferl 



4b] 

PDO] 



buffer? 




PI1] 
P[2] 
P[3] 



A B. 

mm. 7imn= mm^^ 



23-19 



1^0030080117 



is. 5] 




PIO] 


















I1 1. 1 


Pill 












































pm 










u 


u 






■ 




m 



□□□ 



P{0]PMIPt21 P[3) 



I£ 6] 



S110 —G^is} 



S111 — 
S112- 



I 



Column = 0 
Row = 0 

End Column = Height/16 
End Row = Width/16 



PlO],Pl1l,P[2] 37l|2| 



S114- 



S1 15- 



I 



Coiunn 




Cc) 









n 








y 











■ 



P[Column+2)M] ?|*|2| 

iHBia o|§ 



S113 



23-20 



1^030080117 
IS. 7a] 



P[x] 



10] 

111 

(21 



{6i Aw.m. 



I£ 7bl 



P[x] 




Sal 



1461. [47: 



i5a Pi 



(I.J) 
















^ < 






• / 

■13b i 


c 











} 



■^ 'U^}: 2003/11/28 



23-21 



1^1; 



'30080117 %^ <U^y: 2003/11/28 



[S. 8bJ 



(i J) 












\ 
t 


! 





























"~V~" 
ems 2) 



9] 



Ptp] 
Pll] 

P[2] 



(a) 



lOal 



P[0] 


P[1) 


P[2] 















0 



(b) 




23-22 



1OZD03OO8O117 



^^ -U^}: 2003/11/28 




23-23 



